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Abstract
Background: Based on the assumptions that depersonaliza-
tion symptoms are relevant for test anxiety maintenance, we 
examined their frequency, psychological predictors, associa-
tion with anxiety symptoms, and association with test per-
formance. Sampling and Methods: In Study 1, 203 students 
rated their test anxiety severity and depersonalization in 
their last oral examination. In Study 2, we assessed test anx-
iety 1 week before an oral examination, depersonalization, 
safety behaviors, self-focused attention, and negative ap-
praisals of depersonalization directly after the examination, 
and post-event processing 1 week later among 67 students. 
Results: In Study 1, 47.3% reported at least one moderate 
depersonalization symptom. In Study 2, test anxiety and 
negative appraisals of depersonalization significantly pre-
dicted depersonalization. Depersonalization was linked to a 
higher intensity of safety behaviors and post-event process-
ing but not to self-focused attention. It was not related to 
performance. Conclusion: Results are limited by the non-
random sampling and the small sample size of Study 2. How-
ever, by showing that depersonalization contributes to the 
processes the maintenance of test anxiety, the findings con-
firm that depersonalization – normally understood as an 
adaptive mechanism to cope with stressful events – can be-
come maladaptive. © 2018 S. Karger AG, Basel
Depersonalization describes the sensation of unreali-
ty, detachment, or being an outside observer with respect 
to one’s own feelings and thoughts [1]. It is frequently 
experienced in several mental disorders, for example, in 
post-traumatic stress disorder [2], panic disorder [3], 
borderline personality disorder [4], and in depersonaliza-
tion/derealization disorder [1]. Even though the research 
focuses on clinical populations, the experience of deper-
sonalization is not limited to acute states of mental disor-
ders: transient episodes of depersonalization are com-
mon in the general population [5, 6], particularly when 
under social distress [6]. Depersonalization is also known 
to be associated with more passive forms of coping behav-
ior such as self-blame, resignation, social isolation, and 
self-compassion [7, 8]. Depersonalization is associated 
with an underactivity in the autonomic nervous system 
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and high levels of alertness, which in turn cause that emo-
tional processes are selectively inhibited [9, 10]. Some au-
thors have argued that depersonalization, as a kind of 
freeze reaction, serves as a functional alternative to the 
anxiety-related fight-or-flight responses in threatening 
situations that one cannot escape [11, 12]. In addition, 
early psychoanalytic authors described the experience of 
depersonalization as a mechanism of adaption [13, 14]. 
By dissociating emotions, cognitions, and behavior, it can 
help individuals to deal with otherwise overwhelming 
emotional or physical sensations. As examinations are ex-
perienced by many, but not all, people as highly threaten-
ing and aversive, we argue that students undergoing ex-
aminations are likely to experience more or less severe 
forms of depersonalization. Depersonalization symp-
toms are likely to be especially strong when the examina-
tion involves direct monitoring of performance [15], such 
as in oral examinations. To date, however, the occurrence 
of depersonalization has gained less attention in research. 
Test anxiety is assumed to be an important condition 
making an individual vulnerable to feelings of deperson-
alization [16]. Most of the common definitions describe 
test anxiety as a persistent and palpable fear and anxiety 
before, during, and/or after tests [16–18]. Individuals 
with test anxiety experience bodily symptoms and intense 
concerns regarding the consequences of poor test perfor-
mance [16–18]. Test anxiety is highly prevalent in the 
population: Twenty to thirty-five percent of university 
and college students, and up to 40% of schoolchildren 
 report impairments due to test anxiety [16, 17, 19]. It 
can lead to marked distress and (indeed) impair test per-
formance [20, 21]. In the first of the studies presented 
here, we test the assumption that test anxiety and the fre-
quency of depersonalization symptoms are positively as-
sociated.
There is a strong overlap between social anxiety and 
test anxiety, as the fear to be evaluated negatively by oth-
ers is the core component of both forms of anxiety (e.g., 
[22], who also lists some notable differences). The most 
prominent theories of social anxiety [23–25] state that 
anxiety is maintained by self-focused attention (attention 
is shifted inwards), the use of safety behaviors (e.g., keep-
ing still to avoid trembling), and post-event processing 
(ruminating about an experienced situation). These hy-
pothesized mechanisms contribute to social anxiety dis-
order, test anxiety, and related social fears (self-focused 
attention: [26–28]; safety behaviors: [29, 30]; post-event 
processing: [31, 32]). In order to provide a better under-
standing of persistent test anxiety, we argue that the ex-
perience of depersonalization in examinations should be 
theoretically integrated into the psychological models of 
test anxiety. We propose a theoretical model of the main-
tenance of depersonalization in performance situations 
based on the cognitive behavioral model of depersonali-
zation/derealization disorder by Hunter et al. [33]. These 
authors assume that some individuals interpret normal 
transient symptoms of depersonalization in a catastroph-
izing manner, meaning an over extreme interpretation of 
the experience (e.g., as a serious symptom of mental ill-
ness), resulting in a vicious cycle of dysfunctional safety 
strategies, self-focused attention, and negative interpreta-
tion biases that maintains the experiences of deperson-
alization. Empirical studies provide evidence for these as-
sumptions [33–35].
In our model of depersonalization in performance 
situations (Fig.  1), we assume that academic perfor-
Performance situation
Negative appraisals
Post-event processing
Neutral appraisal
Anticipatory anxiety
Depersonalization symptoms
Anxiety Decrease in
depersonalization
Safety behaviors
Self-focused attention
Fig. 1. Cognitive behavioral model of symptoms of depersonalization in performance situations.
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mance situations provoke high levels of stress, especial-
ly in individuals with high levels in test anxiety. As de-
personalization frequently occurs in stressful or threat-
ening situations [6], we assume the severity of test 
anxiety to predict the severity of depersonalization dur-
ing the examination. Symptoms of depersonalization 
presumably will only increase and lead to negative psy-
chological consequences and thereby become maladap-
tive, when they are appraised in a negative way (e.g., “It 
will impair my test performance”; “I won’t be able to 
control the situation”). If the individual interprets the 
symptom in a neutral or positive way (e.g., “Being ‘on 
autopilot’ helps me feel less anxious in the situation”), 
depersonalization will not further increase the anxiety 
level. Individuals appraising the experience of deperson-
alization as unpleasant might wish to counteract this un-
welcome state. To appear “normal,” they may choose 
dysfunctional cognitive and behavioral safety strategies 
(e.g., focusing on a point on the wall or over-intellectu-
alization). Paradoxically, these strategies might increase 
the feeling of being distanced from one’s self instead of 
decreasing them, thereby increasing the severity of de-
personalization. In order to monitor unpleasant states of 
depersonalization, individuals might also focus their at-
tention inwards, which possibly enhances the detection 
of depersonalization symptoms, which is likely to in-
crease stress levels in people who fear this state of mind. 
Moreover, possible negative interpretations of deper-
sonalization may increase anxiety along with the likeli-
hood of depersonalization symptoms. Due to the nega-
tive effect of depersonalization on memory formation 
[36], we also expect depersonalization in examinations 
to impair future recall of the examination situation. This 
may enhance the negativistic bias in post-event process-
ing (e.g., “Maybe I did something embarrassing that I 
cannot remember”), which is known to be a crucial fac-
tor in the maintenance of anxiety. Therefore, we assume 
that depersonalization, which originally serves an adap-
tive function by protecting individuals from overwhelm-
ing experiences, begins to lose this function when it has 
led to negative (social) experiences and/or is interpreted 
in negative or even catastrophizing self-evaluating man-
ner. It then contributes to more test anxiety in the long 
run through the activation of self-focused attention, 
post-event processing, and the use of safety behaviors, 
which are known to be factors in the maintenance of test 
anxiety. Furthermore, depersonalization may also be-
come maladaptive by impairing test performance [37, 
38]. The impairment of the performance quality through 
the experience of depersonalization is, in our experi-
ence, also a typical fear of people experiencing deper-
sonalization in performance situations.
In our first study, we will examine the frequency of de-
personalization symptoms in oral examinations and its 
putative association with test anxiety in a typical ad hoc 
sample of university students. The second study, a pro-
spective-longitudinal study in a naturalistic setting, was 
designed to test assumptions from the above presented 
model also in a typical sample of university students.
Specifically, we tested the following hypotheses in 
Study 2:
• Depersonalization during the examination is predict-
ed by (a) test anxiety and (b) negative appraisals of de-
personalization.
• (a) Safety behaviors, (b) self-focused attention during 
the examination, and (c) post-event processing 1 week 
after the examination are predicted by depersonaliza-
tion during the examination, even when controlling 
for test anxiety. 
• Furthermore, as an exploratory investigation, we ana-
lyzed whether in line with the fear of individuals who 
experience depersonalization during performance sit-
uations, these symptoms are negatively related to per-
formance or not.
Study 1
Study 1 was a cross-sectional investigation among university 
students.
Methods
Participants
An ad hoc sample of n = 203 university students from the Tech-
nische Universität Dresden (Germany) and the Martin-Luther 
Universität Halle-Wittenberg participated in the survey (fe-
males: 81.77%, n = 166). Mean age was 23.78, SD = 3.18, min = 19, 
max = 48. The mean time since their last oral examination was 
21.55 months, SD = 20.79.
Procedure
In 4 different university psychology lectures, all attending stu-
dents were asked to complete the questionnaires (see below). The 
study was approved by the local Ethic Committee and all partici-
pants gave their written informed consent.
Measures
To measure the intensity of depersonalization experiences 
during their last oral examination, participants filled out the 
Cambridge Depersonalisation Scale – Situational (CDS-S; Schwe-
den, Konrad, & Hoyer, unpublished data), which is an adapted 
version of the Cambridge Depersonalisation Scale (CDS-T: [39]; 
German version: [40]). For the CDS-S, the original trait scale 
(CDS-T) was modified to be filled out directly after a situation 
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that potentially provokes depersonalization. To ask retrospec-
tively for depersonalization in the last oral examination (per-
formed some months before) in this study, the instruction of the 
CDS-S was slightly modified. The CDS-S includes a modified in-
struction and some items were slightly reformulated or removed. 
The remaining 15 items of the CDS-S were answered on a visual 
analog scale ranging from 0 (none, never, not at all) to 100 (very 
strong, always). A mean score for all items was calculated 
(range 0–100). For Study 1, the CDS-S items revealed a very good 
internal consistency, Cronbach’s α = 0.93. Guttman split half was 
rtt = 0.88.
The severity of test anxiety was measured with the German Test 
Anxiety Inventory (TAI [Prüfungsangstfragebogen]; [41]). The 
4-point answer scale indicates the frequency of test anxiety-related 
symptoms (e.g., “I tremble with excitement”) and thoughts (e.g., “I 
think of how important a good result is to me”) in examinations 
ranging from 1 (hardly never) to 4 (almost always). A total sum 
score of all 20 items was computed, with higher scores indicating 
stronger test anxiety (range 20–80).
Statistical Analysis
The CDS-S mean score was logarithmized (CDS-Slog) to com-
pensate for strong deviations from normal distribution. Following 
the approved example of Hoyer et al. [6], we used the CDS-S scale 
to determine the frequency of mild (defined as 33 or less on a 0–100 
scale), moderate (defined as 33–65 on 0–100 scale) and severe 
symptoms (defined as 66 or more on 0–100 scale) of depersonali-
zation. The relationship between test anxiety and depersonaliza-
tion was explored with Pearson correlations. 
Results
As expected, depersonalization was very common 
among the examined students: nearly half of the partici-
pants experienced at least one moderate symptom of de-
personalization in their last oral examination, measured 
with the CDS-S, M = 9.48, SD = 10.64, (note that inter-
personal variance was high). More specifically, 28.6% 
(n  = 58) participants reported at least one moderate 
symptom of depersonalization and 18.7% (n = 38) par-
ticipants reported at least one severe symptom of deper-
sonalization. Conversely, 52.5% (n = 107) participants re-
ported to have experienced none or only mild symptoms 
of depersonalization in their last oral examination. The 
symptoms with the highest mean scores were: “Out of the 
blue, I felt strange, as if I were not real or as if I were cut 
off from the world” (item 1; M = 20.15, SD = 24.60), “Fa-
miliar voices (including my own) did sound remote and 
unreal” (item 7; M = 19.80, SD = 23.39), and “I had the 
feeling of not having any thoughts at all, so that when I 
spoke it felt as if my words were being uttered by an ‘au-
tomaton’” (item 8; M = 16.53, SD = 23.35). As expected, 
a significant positive correlation was found between the 
CDS-Slog, M = 1.82, SD = 1.08, and the TAI score, M = 
46.18, SD = 5.94, r = 0.42, p < 0.001, which indicates that 
students with test anxiety disproportionately report se-
vere symptoms of depersonalization.
Discussion
In Study 1, nearly half of the participants experienced 
at least one moderate symptom of depersonalization in 
their last oral test. These results suggest that experienc-
es of depersonalization in academic performance situa-
tions are the rule rather than the exception. In our sam-
ple, depersonalization was not only common during ex-
aminations, it was also associated with test anxiety: the 
higher the test anxiety (as a trait variable), the more 
 severe the intensity of depersonalization in the examina-
tion. 
It is of note, however, that our sample consisted only 
of university students who have already demonstrated 
their ability to pass examinations successfully. It is un-
clear whether our results can be replicated in clinical sam-
ples or in non-academic samples. Moreover, the study is 
subject to the inherent limitations of retrospective self-
report surveys (e.g., consistency bias: [42, 43]).
Study 2
Study 2 was a prospective longitudinal study in university stu-
dents.
Methods 
Participants
University students who had to pass an oral examination be-
tween June and October 2015 were recruited via mailing lists, on 
campus, and during lectures. To separate anxiety-related deper-
sonalization during examinations from depersonalization due to 
substance-related disorders, psychotic disorders, dissociative dis-
orders, borderline personality disorder, and post-traumatic stress 
disorder (which we assume to be attributable to different mecha-
nisms), we excluded participants who reported to have had or cur-
rently have one of these diagnoses.
Figure 2 depicts the recruitment process in the form of a flow-
chart. Sixty-seven participants (female: 76.5%, n = 52), who had a 
mean age of 23.82 years, SD = 3.14, min = 19, max = 32, were in-
cluded in our analyses. The majority of participants were students 
of the Technische Universität Dresden (65.67%, n = 44). Further 
28.36% (n = 19) were students of the Martin-Luther Universität 
Halle-Wittenberg and 7.46% (n = 5) studied at the University of 
Applied Science (Hochschule für Technik und Wirtschaft) in 
Dresden. Students of diverse fields participated, inter alia: human 
or dental medicine, sciences (including psychology), pedagogics, 
technical studies, and economics. 
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We expected students with severe test anxiety to be underrep-
resented in our self-selected sample because they may prefer pre-
paring for the examination instead of participating in a study 
where assessments are required a few days prior to the examina-
tion. Therefore, we oversampled students with high degrees of test 
anxiety, striving to achieve a proportion of approximately 35% of 
students with a high degree of test anxiety (TAI percentile 
range ≥65), which is equivalent to the proportion of test anxiety in 
university students [21]. In the TAI, 37.31% (n = 25) participants 
had a percentile range ≥65. Participation was remunerated with 
EUR 15 as cash or as a book voucher.
Procedure
Study 2 included 3 stages of measuring (Fig. 2): 1 week before 
each participant had a regular oral examination, a telephone inter-
view was carried out to ensure candidates met inclusion criteria of 
the study. Afterwards, each participant completed an online ques-
tionnaire assessing trait measures. Within half an hour after the 
oral examination, a member of the investigator team met the par-
ticipant on campus, collecting his or her responses on the set of 
state questionnaires. One week after the oral examination, partici-
pants received a link to an online version of a questionnaire (to be 
filled in within 24 h). They received payment after completing all 
3 assessment points. We refrained from consulting participants 
directly before or even in the oral examination because this might 
have influenced depersonalization symptoms or interfered with 
test performance.
Nine participants (13.43%) underwent a group examination 
and n = 58 (86.57%) were tested individually. All participants rat-
ed passing the test as either very important (86.57%, n = 58) or 
rather important (13.43%, n = 9). 
The local Ethics Committee endorsed the study design prior to 
participant acquisition and all participants gave their written in-
formed consent.
Measures
Note that Cronbach’s α values for all self-rating scales that were 
used in this study are displayed in Table 1. 
Depersonalization Symptoms in the Oral Examination: The se-
verity of depersonalization in the oral examination was measured 
with the Cambridge Depersonalisation Scale – Situational (see 
Study 1) directly addressing the examination situation (e.g., item 
1: “In the just experienced situation, I felt not real or as if I was cut 
off from the world”). 
Potential Predictors of Depersonalization in the Oral Exami-
nation: The severity of test anxiety was assessed with the German 
Test Anxiety Questionnaire (TAI; see Study 1) [41]. To measure 
how participants evaluate depersonalization symptoms, we de-
veloped the Negative Appraisal of Depersonalization Scale 
(NAD) scale, which had to be filled in directly after the CDS-S. 
The scale contains 7 negative appraisals of depersonalization, 
e.g., “I experience the just described perceptions (depersonaliza-
tion) as disturbing.” The participants were asked to rate how 
much the statements correspond to the way they perceived de-
personalization in the examination, using a rating scale from 0 
(do not agree at all) to 3 (completely agree). We calculated a sum 
score (range 0–21).
Mechanisms of Anxiety Maintenance: The use of safety behav-
iors in the test was measured with the German version of the 
Social Behavior Questionnaire (SBQ-G; original version: unpub-
lished data; German version: [44]). We changed the instruction 
of the German version of the SBQ-G slightly, so that it refers 
to  the test situation. The 29 items describe physical, mental, 
and interactional safety behaviors (e.g., to avoid direct eye con-
tact). The items have to be answered on a scale ranging from 1 
(not at all) to 5 (very strong). As sum score was computed (range 
29–145).
To assess the focus of attention during the examination, we 
translated the self-focused attention subscale of the Focus of At-
tention Questionnaire (FAQ-S) [45] into German with the support 
of 2 English native speakers, followed by a conscientious transla-
tion/back translation procedure. With regard to an immediately 
perceived social interaction, the subscale FAQ-S assesses the de-
gree of self-focused attention. For each of the 5 items, participants 
have to indicate the extent to which they directed their attention 
inwardly on a 5-point scale ranging from 1 (not at all) to 5 (totally). 
A sum score was calculated (range 5–25). Although Woody et al. 
[45] reported Cronbach’s α = 0.76 for FAQ-S, internal consistency 
in our study was only α = 0.48 [45].
The degree of post-event processing regarding the oral exam-
ination was evaluated 1 week after the examination with the 
 German version of the Post-Event Processing Questionnaire 
(PEPQ; original version: [46]; German version: [47]). For the pur-
pose of our study, the instruction was modified to refer to the 
examination situation [6]. The German version consists of 17 
items, instead of the 15 items of the original version, which have 
to be answered on a visual analog scale ranging von 0 (none, nev-
er, not at all) to 100 (very strong, always). A mean score was con-
ducted (range 0–100).
n = 205 participants declined interest
n = 70 included
– n = 105 excluded
(not meeting inclusion critera, declined to participate)
1st measuring time
(TAI)
n = 70
– n = 1 exclusion (resign from the test)
2nd measuring time
(CDS-S, SBQ-G, FAQ-S, NAD)
n = 69 participants
– n = 0 exclusions
3rd measuring time
(PEPQ)
n = 69
– n = 0 exclusions
n = 67 analyzed
– n = 2 excludes from analysis (missing data)
Fig. 2. Flowchart of participants.
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Quality of the examination performance: The auditors of the 
oral examinations marked the test performance with the German 
university grading system. The lower the examination mark, the 
better the performance. Passed examinations are graded with ex-
amination marks from 1.0 (very good) to 4.0 (sufficient). A failed 
test is graded with a 5.0.
Statistical Analysis
To compensate for strong deviations from the normal distribu-
tion, the CDS-S score (CDS-Slog), the NAD score (NADlog), and 
the PEPQ score (PEPQlog) were logarithmized. To scrutinize the 
predictive value of test anxiety (TAI) and the appraisals of deper-
sonalization (NADlog) for the severity of depersonalization in the 
examination (CDS-Slog), we carried out a linear regression with 
CDS-Slog as the dependent variable and NADlog and TAI as the 
independent variables. To analyze whether depersonalization 
(CDS-Slog) contributes, independently of test anxiety (TAI), to the 
mechanisms of anxiety maintenance, 3 linear regressions were 
conducted. For each of the dependent variables (1) safety behav-
iors (SBQ-G), (2) self-focused attention (FAQ-S), and (3) post-
event processing (PEPQlog), a linear regression analysis was con-
ducted with TAI and CDS-Slog as the independent variables. Fur-
thermore, a correlation analysis was carried out to test the 
relationship between CDS-Slog and the students’ academic perfor-
mance.
Results
Descriptive Statistics
Descriptive results for all self-report measures are list-
ed in Table 1. Two participants failed the test, while 65 
passed it, achieving average grades of 1.87, on a grading 
system of 1 (very good) to 4 (sufficient).
Table 1. Mean values, SD, minimum, maximum, and Cronbach’s α of all self-report measures
Mean SD Min Max Cronbach’s α
CDS-S (n = 67) 14.31 17.52 0.00 78.00 0.95
CDS-Slog (n = 67) 2.09 1.22 0.00 4.37 0.95
TAI (n = 67) 47.67 10.02 27.00 71.00 0.90
NAD (n = 67) 12.52 5.89 7.00 27.00 0.92
NADlog (n = 67) 2.52 0.41 2.08 3.33 0.92
SBQ-G (n = 66) 67.39 12.78 40.00 95.00 0.80
FAQ-S (n = 67) 2.32 0.66 1.00 4.00 0.48
PEPQ (n = 67) 27.28 20.13 6.18 78.53 0.93
PEPQlog (n = 67) 3.09 0.72 1.97 4.38 0.93
CDS-S, Cambridge Depersonalization Scale; CDS-Slog, logarithmized CDS-S value; TAI, Test Anxiety Inven-
tory; NAD, Negative Appraisal of Depersonalization Scale; NADlog, logarithmized NAD value; SBQ-G, Safety 
Behavior Questionnaire; FAQ-S, subscale self-focused attention of the Focus of Attention Questionnaire; PEPQ, 
Post-Event Processing Questionnaire; PEPQlog, logarithmized PEPQ value.
Table 2. Results of Pearson correlations between all self-report measures (2-tailed)
CDS-Slog TAI NADlog SBQ-G FAQ-S PEPQlog
logCDS (n = 67) – 0.54** 0.54** 0.58** 0.35** 0.48**
TAI (n = 67) – – 0.47** 0.43** 0.52** 0.46**
NADlog (n = 67) – – – 0.52** 0.46** 0.37**
CDS-Slog (n = 66) – – – – 0.60** 0.45**
FAQ-S (n = 67) – – – – – 0.32**
PEPQlog (n = 67) – – – – – –
Ex. mark (n = 67) – – – – –
** p < 0.001. CDS-Slog, logarithmized value of the Cambridge Depersonalisation Scale; TAI, test anxiety in-
ventory; NADlog, logarithmized value of the Negative Appraisal of Depersonalization Scale; SBQ-G, Safety Be-
havior Questionnaire; FAQ-S, subscale self-focused attention of the Focus of Attention Questionnaire; PEPQlog, 
logarithmized value of the Post-Event Processing Questionnaire; ex. mark, examination mark.
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Predictors of Depersonalization
Pearson correlations between all self-report measures 
were all significant (Table 2). A multiple linear regres-
sion  was carried out to examine whether test anxiety 
(TAI) and the negative appraisals of depersonalization 
(NADlog) are predictors of the severity of depersonaliza-
tion symptoms in the examination (CDS-Slog). Both TAI 
and NADlog were identified as significant predictors of 
the CDS-Slog score, R2 = 0.39, TAI: β = 0.35, p = 0.003, 
NADlog: β = 0.38, p = 0.001.
Depersonalization and the Mechanisms of  
Anxiety Maintenance
We conducted linear regressions to test whether de-
personalization (CDS-Slog) predicts the mechanisms of 
anxiety maintenance (safety behavior, self-focused atten-
tion, and post-event processing). As anxiety is associated 
with depersonalization as well as with the men-
tioned mechanisms, we controlled for test anxiety (TAI). 
The results are presented in Table 3. Depersonalization 
(CDS-Slog) was a significant predictor of safety behavior 
(SBQ-G) and post-event processing but not of self-fo-
cused attention (FAQ-S).
Depersonalization and Performance
The Spearman’s correlation between depersonaliza-
tion in the examination (CDS-Slog) and the examination 
mark did not yield a significant result, r = –0.06, p = 0.639.
Discussion
In Study 2, we were able to confirm most of our as-
sumptions about the link between potential predictors of 
depersonalization in examinations and consequences of 
depersonalization: we found evidence for our hypothesis 
that test anxiety and negative appraisals of depersonaliza-
tion 1 week before the examination predict the severity of 
depersonalization in an examination. Again in accor-
dance with our hypotheses, the severity of depersonaliza-
tion in the examination contributed to the severity of 
safety behaviors used in the examination and post-event 
processing during the week after the examination, even 
when controlling for test anxiety. However, depersonali-
zation did not predict the severity of self-focused atten-
tion and was not associated with a poorer test perfor-
mance. 
To overcome recall and consistency biases, we per-
formed data collection in a naturalistic setting involving 
a real and personally relevant university oral examina-
tion. This is one of the strengths of the current research. 
However, some methodological limitations of Study 2 
need to be considered, such as the small sample size and 
the non-representative selection of participants. Due to 
non-random sampling, our findings may not be repre-
sentative of the general population of students with test 
anxiety, as only the most competent of those might have 
enrolled for the study. Further studies are necessary to 
replicate our results and investigate depersonalization in 
different types of performance situations. Another limi-
tation is that common method biases could not be ruled 
out in this study. Possible sources of common method 
biases are the mood state and the fact that some predic-
tors and criterion variables were measured at the same 
point of time [48]). To overcome these biases, future 
studies should control for negative affect and should try 
to separate measurements of predictors and criteria. 
Furthermore, our measure of the severity of self-fo-
cused attention showed inadequate internal consistency, 
which introduces error variance that might have under-
mined our ability to detect effects related to self-focused 
attention. Yet, it was the only applicable questionnaire 
Table 3. Multiple linear regression of test anxiety and depersonalization on mechanisms of anxiety maintenance
SBQ-G (n = 66) FAQ-S (n = 67) CDS-Slog (n = 67)
R2 β p R2 β p R2 β p
0.36 <0.001 0.28 <0.001 0.08 <0.001
TAI 0.17 0.166 0.47 <0.001 0.28 0.027
CDS-Slog 0.49 <0.001 0.10 0.409 0.34 0.008
TAI, test anxiety inventory; CDS-S, Cambridge Depersonalisation Scale; CDS-Slog, logarithmized value of the 
Cambridge Depersonalisation Scale; SBQ-G, Safety Behavior Questionnaire; FAQ-S, subscale self-focused atten-
tion of the Focus of Attention Questionnaire; PEPQlog, logarithmized value of the Post-Event Processing Ques-
tionnaire.
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assessing state self-focused attention. More research is 
needed to design a scale that reliably measures self-fo-
cused attention as a state (e.g., by revising items or in-
creasing item number until psychometric requirements 
are met) and to decide whether the scale’s inability to re-
liably assess self-focused attention in the German sample 
was due to cultural differences or properties of the tested 
sample (e.g., high group homogeneity, low anxiety levels 
overall), or whether it reflects unknown conceptual prob-
lems. Moreover, the questionnaire used for measuring 
safety behaviors screens for safety behaviors strategies 
that typically occur in social or performance situations 
but might have overlooked safety behavior strategies that 
are specific to depersonalization (e.g., to check one is still 
there). Future studies may benefit from measuring safety 
behaviors used to control symptoms of depersonalization 
more precisely. 
General Discussion
Although depersonalization has been known to occur 
during unavoidable stressful events [10], this is the first 
study to investigate depersonalization in oral examina-
tions and its links to test anxiety. Our findings indicate 
that symptoms of depersonalization are frequently expe-
rienced in academic performance situations. 
Additionally, we could largely confirm our model of 
depersonalization in performance situations: In accor-
dance with our assumptions, we found out that, in addi-
tion to test anxiety severity, negative appraisals of deper-
sonalization symptoms may exacerbate depersonaliza-
tion severity during the examination. Severity of 
depersonalization contributes (independently from anxi-
ety) to some relevant processes of anxiety maintenance 
(use of safety behavior and post-event processing; while 
it did not contribute to self-focused attention). As we 
could largely confirm our model, we conclude that deper-
sonalization may maintain anxiety (by affecting relevant 
processes). Therefore, some forms of depersonalization 
in academic stress situations can be described as mal-
adaptive or dysfunctional.
Our finding that negative appraisals of depersonaliza-
tion predicts the severity of depersonalization is in line 
with the finding of the research by Hunter et al. [34]. By 
showing that patients with depersonalization/derealiza-
tion disorder (who experience severe episodes of deper-
sonalization) have more negative appraisals of deperson-
alization symptoms and make less normalizing attribu-
tions for these symptoms than healthy controls, they 
emphasized the importance of appraisal and apprehen-
sion processes for the maintenance of depersonalization 
symptoms. We assume that negative appraisals are the 
starting point of the vicious cycle of the maintaining of 
depersonalization in test anxiety. 
Our results regarding the use of safety behaviors reveal 
evidence for our assumption that individuals suffering 
from depersonalization in oral examinations may wish to 
counteract or control this unpleasant situation by practic-
ing safety behaviors, such as keeping still or focusing on 
a point on the wall. Regarding the results of post-event 
processing, we assume that the perception of deperson-
alization while performing contributes to the impression 
of oneself as incompetent. In order to adapt to the un-
pleasant sensation of depersonalization, ruminating 
about the situation is likely to occur. Moreover, deper-
sonalization negatively affects the ability to form memo-
ries [36].
Our results concerning the relation between deperson-
alization and self-focused attention were, however, in-
conclusive: although we found a correlative relationship, 
we could not confirm our hypothesis of depersonaliza-
tion being a predictor of self-focused attention. This re-
sult is contrary to the findings of an experimental inves-
tigation conducted by Hunter et al. [34] who could show 
that the severity of depersonalization was reduced among 
patients with depersonalization/derealization disorder 
when they focused their attention on a cognitively de-
manding task. Yet, empirical evidence concerning the re-
lationship between depersonalization and measures of at-
tention is overall indecisive. While some authors [36, 37] 
did not find any significant effect of depersonalization (or 
dissociation) on the performance in neuropsychological 
measures of attention, others reported positive associa-
tions between (trait) depersonalization and disturbances 
in attentional processes [49]. DePrince and Freyd [50] ar-
gued that the experience of dissociation (e.g., deperson-
alization) interrupts the process of attention focusing, 
which is known to be an act of self-control [51]. Anxiety 
reduces the attention toward relevant stimuli at hand 
(during examinations e.g., the audit questions) by in-
creasing the attention toward irrelevant and anxiety-re-
lated stimuli (e.g., increased heart rate) [52]. Perhaps, the 
effect of depersonalization on attention might be more 
pronounced regarding its task-related than its self-fo-
cused aspects. Future studies are required in order to sys-
tematically approach when and which form of attention 
is being measured.
Finally, we did not detect an association between de-
personalization and academic performance (grade). This 
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finding needs to be emphasized, as it may contradict na-
ive expectations of many individuals undergoing bouts 
of depersonalization, who potentially may overestimate 
the negative impact of depersonalization on their perfor-
mance. Our result is contrary to the prior research re-
sults indicating a negative relationship between deper-
sonalization and the quality of performance [37, 38]. 
However, contrary to these studies that have assessed de-
personalization as a trait variable, we measured the se-
verity of depersonalization within the performance situ-
ation. This methodological difference may contribute to 
the diverging results. The findings of our study might be 
useful for the psychoeducation and reducing negative 
appraisals of depersonalization of people affected by 
those symptoms in examinations. Symptoms of deper-
sonalization can be both relatively harmless experiences 
but also indicators of serious mental states, for example, 
prodromal states of psychosis [53]. For this reason, the 
specific manifestation of the symptom itself, the combi-
nation of symptoms and accompanying clinical charac-
teristics should be taken into account when evaluating 
these symptoms and when providing psychoeducative 
information [54].
The main strength of our studies are that we used a 
combination of approaches – a cross-sectional and a lon-
gitudinal study – to scrutinize assumptions deduced from 
our theoretical model explaining depersonalization in the 
context of academic stress. However, our results are lim-
ited by small sizes of university students, which reduce 
the external validity of our results. Furthermore, the fact 
that we could only present selected sample characteris-
tics, restricts the comparability of the results to those of 
other, namely, clinical studies. It remains to be analyzed 
in future studies whether our results generalize to pupils 
and to other types of performance situations (e.g., in com-
petitive sport) [15]. Future studies should scrutinize 
whether symptoms of depersonalization during exami-
nations are associated with reduced autonomic response 
as they are in patients with depersonalization-derealiza-
tion disorder [9]. These objective markers could then be 
used to overcome limitations of subjective surveys (e.g., 
consistency bias: [42, 43]).
To reduce test anxiety and to limit negative conse-
quences of test anxiety, there is a need for short and ef-
fective psychotherapeutic interventions. Our data argue 
for an integration of depersonalization treatments into 
the therapeutic concepts for those individuals with test 
anxiety who are impacted by depersonalization in ex-
aminations. In social anxiety disorder, depersonaliza-
tion can be significantly reduced through cognitive ther-
apy [55]. Especially clients whose fears are predomi-
nantly centered on the consequences of depersonalization 
may benefit from information about the natural course 
and function of this phenomenon and correct previous-
ly held catastrophic interpretations of this common 
symptom.
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